MRI-based definition of a stereotactic two-dimensional template of the human insula.
This study aimed to create a stereotactic two-dimensional description of the human insula based on accurate radiological morphometric studies. Seventy-five normal cerebral MRIs were selected and drawings of the insula then obtained from serial sagittal slices. These drawings were digitalized before superimposing the anterior (AC) and posterior (PC) commissures as references. This allowed us to quantify interindividual anatomical variations in a large cohort of subjects. The morphometric analysis of the insula revealed a more complex shape than previously described. This structure is delimited by four peri-insular sulci (anterior, superior, posterior and inferior) instead of the three sulci classically mentioned. Males have a statistically larger surface area than females, according to a correlated index. Precise measurements of the different insular components allowed us to quantify their potential interindividual anatomical variations and to define their average shapes and stereotactic locations. These data create a two-dimensional template of the human insula, with regard to the classical AC-PC stereotactic reference system. They furthermore allow us to quantify the probability that a given element of this structure is located at a predefined position. This should be useful in functional neuroimaging studies and in insular surgery for diagnostic and therapeutic goals.